





























































































































海外においては、 Funke(1858) が人体の体表面横の実測をおこなって以降、 1916年の
DuBoisの人体の体表面積算出式 (1916) が広く利用されている。日本においては、大谷








式の根拠となっている DuBoisら (1916)、高比良 (1929)、藤本・渡邊ら (1968) と実測
値との間に有意な差があるこ Table 1 Comparision of difference between measured and calculated 
とを明らかにした。そして、









































































The values are the difference rate between calculated area and measured area. 
DB: DuBois'formula S=71.84 WQ.425H0・725xl0-4 
TA: Takahira's formula S=72.46 W0・425 H0・725 xlO-4 
PW: Fujimoto•Watanabe's formula S=88.83 w0・444H0・663 xlO-4 
KU: Kurazumi's formula S=l00.315 W0碑 3Ho.693xl0-4
KM: Kurazumi's male-formula S::53.189 W0.362Ho.a33 xlO-4 
KF: Kurazumi's female-formula S=ll0.529 W0出sHo.6vx10-4
S : Body Surface紅 ea[m勺W:Weight (kg] H: Height [cm] 

























Table 2 Comparison of convective heat transfer area ratio in the previous studies. 
Investigator Standing Chair Seiza Cross Sideway Knee Leg-out Lateral Supine .NumMbealr e oFr esmubalje ct 
Btittner(l934) 0.80 
Kurazumi et al.(2003) 0.92 0.87 0.79 0.83 0.81 0.89 0.90 0.87 0.86 1 
Kurazumi et al.(2004) 0.942 0.918 0.818 0.843 0.855 0.887 0.906 0.877 0.844 3 3 
Kurazumi et al.(2007) 0.942 0.910 0.853 0.843 0.877 0.865 0.878 0.879 0.811 
Convective heat transfer area ratio is the ratio of the convective heat transfer area to the total body surface area. Standing is 
Standing position. Chair is the chair sitting position take into account the contact area without the area of contact between the 
body and the chair. Seiza is seiza sitting position. Cross is cross-legged siting position. Sideway is sideway sitting position. 







裸体立位や椅座位姿勢の有効放射面積は多くの報告例 (Bohnenkampand Pasquay, 1931; 
Bandow and Bohnenkamp, 1935 ; Bedford, 1935 ; Hardy and DuBios, 1938 ; Guibert and 








明らかにし、基礎データとして供した (Table3参照； Kurazumiet al., 2007)。さらに、姿
勢の違いによるその面積の違いを明らかにすることで、体表面が接触したり、体を屈曲さ
Table 3 Comparison of radiative heat transfer area ratio in the previous studies. 
Investigator Standing Chair Seiza 
Bohnenkamp & Pasquay(l931)(0.83) 
Bandow & Bohnenkamp(l935)(0.83/ 
Bedford(l935) (0.83/ 
Hardy & DuBios(1938) (0.78/ -
Guibert & Taylor(1952) (0.77i (0.70i 
Guibert & Taylor(1952) - -
Fangeretal.(1970) (0.73)t (0.70)t 
Horikoshi & Kobayashi.(1982) - (0.75/ 
Kakitsuba et al.(1987) - (0.70/ 
Tsuchlkawa et al.(1988) (0.80l (0.74/ 
Horikoshi et al.(1990) (0.80i (0.74)t 
Tsuchlkawa et al.(1991) (0.77)t (0.71/ 
Miyamoto et al.(1996) - -
Miyamoto et al.(1996) 
Mizutani et al.(1996) 
Kakitsuba & Suzuki.(1997) 
Kakitsuba & Suzuki.(1997) 
Kurazumi et al.(1998b) 
Tomita et al.(2000) 
Miyamoto et al.(2001) 
Tomita & Miyamoto(2001) 
Miyamoto et al.(2003) 
Kurazumi et al.(2005) 
Kurazumi et al.(2005) 
Kurazumi et al.(2005) 
Kurazumi et al.(2005) 
Kurazumi et al.(2007) 




































































Radiative heat transfer area ratio is the ratio of the radiative heat transfer area to the total body surface area. Standing is stand-
ing position. Chair is the chair siting position take into account the contact area without the area of contact between the body 
and the chair. Seiza is seiza siting position. Cross is cross-legged siting position. Sideway is sideway siting position. Knee 
is both-knees-erect siting position. Leg-out is leg-out siting position. Lateral is lateral position. Supine is supine position. Ot 













区分毎に実測をおこなった (Fig.I参照； Kurazumiet al., 2007)。立位や椅座位姿勢を除き
蘭 旦旦臼□
Standing Chair sitting Seiza siting Cross-legged siting Sideway sitting 
/ ／ 三 二□三多
Both-lmees-erect siting Leg-out sitting Lateral Supine 











Table 4 Comparison of coductive heat transfer area ratio in the previous studies. 
Investigator Standing Chair Seiza Cross Sideway Knee Leg~out Lateral 
Kurazumi et al. (1997) 0.0132 0.0094 0.0162 0.0315 0.0219 0.0458 0.0523 
Kurazumi et al. (1998a) 0.0138 0.0105 0.0163 0.0762 
Kurazumi et al. (1998b) 0.0129 0.0084 0.0224 0.0424 0.0487 0.0271 0.0590 0.0638 15 
Miyamoto et al. (2000) 0.012 0.010 0.015 0.028 0.020 0.048 0.090 13 13 
Kurazumi et al. (2003) 0.011 0.003 0.014 0.027 0.031 0.019 0.039 0.044 0.059 
Kurazu.mi et al. (2004) 0.012 0.008 0.016 0.029 0.037 0.022 0.044 0.049 0.084 3 3 
Kurazumi et al. (2005) 0.054 1 
Kurazumi et al. (2005) 0.064 1 
Kurazumi et al. (2005) 0.042 
Kurazumi et al. (2005) 0.067 
Kurazumi et al. (2007) 0.013 0.008 0.013 0.029 0.030 0.023 0.038 0.039 0.100 
Coductive heat transfer area ratio is the ratio of the area of contact between the body surface and the floor and chair to the total 
body surface area. Standing is Standing position. Chair is the chair sitting position take into account the contact area without 
the area of contact between the body and the chair. Seiza is seiza sitting position. Cross is cross-legged sitting position. Side-
way is sideway sitting position. Knee is both-knees-erect sitting position. Leg-out is leg-out sitting position. Lateral is lateral 
position. Supine is supine position. 
10. 着衣面積増加率
従来は人体の一部のみを対象にした写真撮影法によるデータに基づいた算出値が利用さ












Table 5 Comparision of clothing area factors. 
Investigator Standing Chair Cross Leg-out Supine 
Yamato et al. (2003) 1.15 1.12 1.14 
Kurazumi et al. (2006) - 1.14 1.21 
Clothing area factor is the ratio of the area of clothed to the naked total body 
surface area. Stand.inf is stand.ind position. Chaire is chair sitting position. Cross 









































FL O • • • • CL-10 - RH 
FL5 ---- CLO 
FL110 - OutAir 
~- 50 25 n 
~Q 9 9 20 
9 ＼ ゚, 9 
40畠>-1= 
〗臣 15 . .̀ ＃.. 30ェ、、
20~ 長ピ自1 0 
、一 `~ ｀ 、.. 
5 10 
゜ 6 12 18 立°TIME [h] 
Fig. 2 Changes of thermal environment with 
floor heating. FL O : floor surface 
temperature. FL 5 : air temperature above 
5 cm仕omflor. FLllO : air temperature 
above 110 cm from flor. CL-10 : air 
temperature below 10 cm from celling. CL 
0 : celling surface temperature. OUT Air : 
out air temperature. RH : relative humidity. 











修正有効温度 ETV(Horikoshi et al., 1994) を用いた。なお人体の平均皮膚温とぬれ率は
Two-node Model (Gagge et al., 1971)、着衣量
は重ね着クロ値 (Spragueand Munson, 1974)、
対流熱伝達率と放射熱伝達率は姿勢別の人体の





























Fig. 3 Changes of ETV. standing, chair sitting, 
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